Parthenolide attenuates LPS-induced fever, circulating cytokines and markers of brain inflammation in rats.
Parthenolide, a sesquiterpene lactone, has been reported to exhibit a variety of anti-inflammatory and immunomodulatory effects. To test the effect of parthenolide on brain inflammatory responses, brain oxidative stress and fever, we treated rats with parthenolide (1 mg/kg), simultaneously or 1 h prior to a systemic (i.p.) challenge with a moderate dose (100 μg/kg) of lipopolysaccharide (LPS). The initial hypothermia was exaggerated; the second phase of the biphasic LPS-induced fever and circulating interleukin-6 (IL-6) and tumor necrosis factor α (TNFα) were significantly attenuated only in parthenolide-pretreated animals. In the hypothalamus, markers of NFκB/NF-IL6 pathway activation (inhibitor κBα, NF-IL6 and the serin/threonin kinase-like protein mRNA expression) and markers of oxidative stress (including nuclear respiratory factor 1) and NFκB immunoreactivity were significantly reduced while NF-IL6 immunoreactivity and suppressor of cytokine signaling 3 mRNA expression remained unaltered, 8 h after LPS-stimulation with parthenolide-pretreatment. Importantly, this response was accompanied by decreased mRNA expression of the rate limiting enzyme in prostaglandin synthesis, cyclooxygenase 2 (COX2), known for its critical role in fever induction pathways. A direct action of parthenolide on brain cells was also confirmed in a primary neuro-glial cell culture of the vascular organ of the lamina terminalis a pivotal brain structure for fever manifestation with a leaky blood-brain barrier. In summary, pretreatment with parthenolide attenuates the febrile response during LPS-induced systemic inflammation by reducing circulating IL-6 and TNFα and decreasing hypothalamic NFκB/NF-IL6 activation, oxidative stress and expression of COX2. Thus parthenolide appears to have the potential to reduce brain inflammation.